Abstract: Introduction: The study evaluated the tannin, phytate and composition of different indigenous dishes based on pumpkin (Cucurbita pepo). Methodology: The samples used in the study include raw seeds, uncooked pulp, leaves, roasted seeds and cooked pulp were prepared for analysis and also different native meals were prepared using leaves for soup, pulp for pottage yam and seeds for snacks. The tannin, phytate and mineral analysis were determined following standard methods. The mean and standard deviation of triplicate samples were determined. Result: The results of the analysis showed that the raw seed sample have about 0.26% tannin and 0.17% in roasted seeds. The leaves have (0.06%) of tannin which is lower compared to (0.75% and 0.12%) in uncooked pulp and cooked pulp respectively. Phytate is found (0.37%) in raw seeds, it is higher compared to (0.07%) in leaves. Roasted seeds have (0.08%) and (0.16%) in uncooked pulp. No phytate was dictated in cooked pulp. The mineral analysis revealed that phosphorus is more found in the leaves with (0.36%) compared with the amount in uncooked and cooked pulp (0.21% and 0.18%). Zinc is found more in leaves also with (5.81%) and raw seeds (4.55%), while the amount of zinc in uncooked pulp (3.73%) and roasted seed (3.16%) are in close range. The cooked pulp has the lowest value (2.60%). The leaves have higher copper content (3.67%). The raw seeds (2.41%) and uncooked seeds have close related values (0.76% and 1.41%) respectively. Conclusion: The result of this study showed that pumpkin contained antinutrients and it is also a good source of minerals. However, different processing methods reduced antinutrient content in the different edible parts and increased the different mineral composition. We therefore, recommend proper processing before consumption of any of the parts so that the absorption and utilization of the minerals will be maximized.
Introduction
Cucurbita pepo is a cultivated plant of the genus Cucurbita. It yields varieties of winter squash and pumpkin, both a shrubby and creeping plant, obovoid or conical shape, pointed at the apex and with longitudinal grooves, thus resembling a spinning top (1 -2) . The mature or young fruit and the seeds of C. pepo, as well as to a lesser extent the flowers and young tips of the stems, are eaten in many parts of its native distribution area and in other regions of the world (3). In Nigeria, the different parts of Cucurbita pepo are edible: the pulp, seed and leaves. They are used to prepare different types of dishes.
Cucurbita pepo, one of the varieties of pumpkin, is one of the most common pumpkins in the eastern part of Nigeria (mostly in Imo, Abia and Anambara states). Its indigeneous name in igbo land is "ugboguru". It is used in preparing some local dishes like soup, pottage yam and in making sauce. The use in soup making, the leaves are used to prepare "Ugboguru soup", while in making pottage yam, the pulp is scooped out after boiling for about 10 -15 minutes. The pulp can also be used as a sauce when it is scooped out after boiling and mixed with red oil, salt, pepper and pounded onion. These mixtures can be used in eating boiled yam. It can also be eaten like that without boiled yam. However, it is important to note that in different part of igbo land as well as in Nigeria, the preparation method might differ and some even do not make use of the leaves at all. Phytic acid which is also known as inositolhexakisphosphate (IP6), inositol polyphosphate, or phytate when in salt form, according to history was discovered in 1903. It is a saturated cyclic acid, and it is the principal form that phosphorus is stores in plant tissues. Studies have shown that phytate cannot be digested by humans or non-ruminant animals, so it is not a source of either inositol or phosphate if eaten directly. Hence research evidence has shown that phytic acid chelates and thus makes unabsorbable certain important minor minerals such as zinc and iron, and to a lesser extent, also macro minerals such as calcium and magnesium; phytin interfers specifically with calcium or magnesium salt. It is important to note here that food preparation techniques can break down the phytic acid in foods. Simply cooking the food will reduce the phytic acid to some degree. More effective methods are soaking in an acid medium, lactic acid fermentation, and sprouting (4 -6) . Another important antinutrient is tannin. This is an astringent, bitter plant polyphenolic compound that binds to and precipitates proteins and various other organic compounds including amino acids and alkaloids. The tannin compounds are widely distributed in many species of plants, where they have been attributed to play a role in protection from predation, and perhaps also as pesticides, and in plant growth regulation. Tannins have traditionally been considered antinutritional but it is now known that their beneficial or antinutritional properties depend upon their chemical structure and dosage (7 -8) .
Antinutrients are natural or synthetic compounds that interfere with the absorption of nutrients (9) . Phytic acid (phytate) which is one of the antinutrients we are considering in this study has a strong binding affinity to minerals such as calcium, magnesium, iron, copper, and zinc. They result in precipitation, making the minerals unavailable for absorption in the intestines (9 -10). Another particularly widespread form of antinutrient we are considering is tannins. It is one of the flavonoids, which are a group of polyphenolic compounds. These compounds chelate metals such as iron and zinc and reduce the absorption of these nutrients, but they also inhibit digestive enzymes and may also precipitate proteins (11) .
The main problem in nutritional exploitation of green leafy vegetable is the presence of anti-nutrients and toxic principles. These factors are usually present in trace amount but they do have profound effects on the nutritional potential of the vegetables. The presence of anti-nutritional components, such as phytic and oxalic acid in green leafy vegetables has impairment on the efficient utilization of calcium and magnesium by formation of indigestible complexes with the mineral elements. Saponin and tannin are other anti-nutritional components of interest in vegetable studies (12) .
Pumpkin is among the underutilized vegetables in Nigeria of which the health benefit of its various parts is well documented in various literatures (13 -15) . However, vegetables are good sources of micronutrients (minerals), hence considering tannin and phytate composition of different indigenous dishes based on pumpkin(Cucurbita pepo) is an important study that will help us understand the best method that will reduce these antinutrients and its effect.
Materials and Methods
The pumpkin pulp, seed and leaves were purchased from Ogwumabiri Obizi market in Ezinihitte Mbaise Local Government Area of Imo State.
Preparation of Samples
The pulp was sliced open, the seeds were brought out. The flesh was scooped out and cut into tiny piece and kept in a covered container. The leaves were cut into tiny pieces and stored also in a container. The seeds were ground in a manual grinder without drying. The roasted seeds were also ground in a different container covered air tight. The same was done for the cooked flesh from the pulp. All the samples were kept in desiccators to preserve it from being contaminated.
Preparation of Indigenous Dishes Using Pumpkin
Leaves, Pulp and Seeds The dishes to prepare are: 1. Pumpkin Roasted Seeds
Roasted Seeds
Ingredients Salt only
Method
1. Bring out the seeds from the pulp 2. Rinse them in water 3. Apply and rob salt on them 4. Allow for some time to absorb the salt, this is to give the seeds taste 5. Put the seeds on frying pot and begin to turn them 6. The heat temperature should be moderate to avoid boring of the seeds. When done put down the frying pot.
Determination of Tannin
7. The Folin-Denis spectrophotometric method was used. The method was described by Pearson (17) . A measured weight of each sample (1.0g) was dispersed in 10ml distilled water for 30 minutes at room temperature, being shaken every 5 minutes. At the end of the 30 minutes, it was centrifuged and the extract gotten. The supernatant 2.5ml (extracts) was disposed into a 50ml volumetric flask. Similarly, 2.5ml of standard tannic acid solution was disposed into a separate 50ml flask. A 1.0ml Folin-Denis reagent was measured into each flask, followed by 2.5ml of saturated Na2CO3 solution. The mixture was diluted to mark in the flask (50ml) and incubated for 90 minutes at room temperature. The absorbencies were measured at 250mn in a Genway model 6000i electronic spectrophotometer. Readings were taken with the reagent blank at zero. The tannin content was given as follows: 
Phytic Acid (Phytate) Determination
This was determined using the method described by AOAC (16) . The sample was first extracted with 0.2N HCl, 0.5m of the extract solution was pipette into a test-tube filtered with a ground glass stopper. 1ml teric solution was added and the tube was covered well. The tube was later heated in a boiling water bath for 30 minutes.Afterheating, the tube was cooled in ice water for 15 minutes and allowed to adjust to room temperature. The tube was then mixed and centrifuged for 30 minutes at 3000rpm. 1ml of the supernatant was transferred to another tube and 1.5ml of 2,2, Bipyridin solution and the absorbance was measured at 50mn against distilled water.
Calculation
Phytic Acid (mg/s)=(Vf/Vx X 100/w X 1/100)x Where: Vf = Total volume of extract Vx = Volume of extract used W = Weight of sample used
Data Analysis
The data collected was analyzed using SPSS version 15.0 software. Descriptive statistics was determined to tabulate the mean and standard deviation of triplicate samples. Table 1 presents the anti-nutrients of pumpkin leaves, pulps and leaves.
Result and Discussion
The raw seed sample have about 0.26% tannin and 0.175% in roasted seeds. The leaves have (0.06%) of tannin which is lower compared to (0.75% and 0.12%) in uncooked pulp and cooked pulp respectively. The decrease in value of tannin in the cooked pulp and roasted seeds is as a result of the cooking and roasting methods used (18 -19) . Cooking has been an effective way of reducing antinutrients from foods as well as other processing methods like fermentation and germination of seed (6 -8) .According to Ene-Obong (20) , tannin protein complexes are responsible for growth depression, low protein digestibility, decrease amino acid availability.
Phytate is found (0.37%) in raw seeds, it is higher compared to (0.07%) in leaves. Roasted seeds have (0.08%) and (0.16%) in uncooked pulp. Reduction in phytate disappearances in roasted seed and cooked pulp is as used (19) . According to Onimawo and Akubor (19) , phytic acid form insoluble salts. With metals e.g. iron and zinc which render the metal unavailable for absorption into the body, phytates effect digestibility by chelating with calcium or proteolytic enzymes. 
Minerals
In table 2, it is shown that phosphorus are more found in the leaves with (0.36%) both roasted and raw seeds have (0.28% and 0.32%) compared with the amount in uncooked and cooked pulp (0.21% and 0.18%). Zinc is found more in leaves also with (5.81%) and raw seeds (4.55%), while the amount of zinc in uncooked pulp (3.73%) and roasted seed (3.16%) are in close range. The cooked pulp has the lowest value (2.60%). The presence of zinc in pumpkin boosts the immune system and also improves the bone density (21) . The leaves have higher copper content (3.67%). The next is raw seeds (2.41%) and uncooked seeds have close related values (0.76% and 1.41%) respectively. The pulp has the lowest concentration of iron, having 3.80% and 4.62% for cooked and uncooked pulps respectively. A similar study on the seed extracts revealed an Iron content of 3.75±0.02mg/100g (22) Iron plays a vital function in the formation of blood, it also aids in the transfer of oxygen and carbon dioxide from one tissue to another (23) . Iron deficiency precipitates anaemia which impairs muscles metabolism and in children results in impaired learning ability and behavioural problems (24) .
The study by Elinge et al showed that Pumpkin seed presented high value for Zinc (14.14±0.02mg/100g), this is quite higher than the result of this study (22) . Zinc to play a role in the proper functioning of some sense organs such as ability to tastes, sense and smell, it also boost the health of our hair (25) . Zinc plays a very vitalfunction in protein and carbohydrate metabolism and as well aid in the mobilization of vitamin A from its storage site in the liver and facilitates the synthesis of DNA and RNA necessary for cell production (22) .
The concentration of minerals in this study revealed that this vegetable and the pulp as well as the seed are rich source of micronutrients like many other vegetables (22 -24) . However, presence of antinutrients can render these minerals unavailable for absorption by the body. This study have shown that the processing methods adopted reduce the presence of phytate and tannin to a safe level to make these minerals available for human consumption.
Conclusion
This work has provided baseline information on the tannin, phytate and mineral profile pumpkin leaves, pulps and seeds. In other to absorb all the bio-available nutrients, pumpkin pulp, leaves or seeds should be boiled or roasted to remove the anti-nutritional factors that might hinder utilization.
